LSTM & & Protocol

Tae-Won Lee,
leetee95@gmail.com
2020. 02. 02.

CAU AutoML LAB



Experiment
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Gold price
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Experiment

« Statistics

Table 1

Summary statistics for explanatory variables: *** and ** denote a rejection of the null hypothesis at the 1% and 5% significance
level, respectively.

Mean Standard dewviation  Skewness Kurtosis  Jargue-Bera  ADF
KOSPI 200 INDEX 189.47 68.18 —0.47 1.73 416.02*** -1.63
Gold price 906.65 463.03 0.14 1.72 282,507 -130
0il price 64.65 2779 0.21 202 186.29% —1.85
CB interest rate 4.56 1.55 =0.02 242 5545 =161
KTE interest rate 392 1.32 =0.20 227 11574 =174
KOSPI 200 INDEX log difference  0.00015  0.0065 —0.39 8.81 567593 —62.23***
ARCH-LM Test (Lag=5) F-statistic 2.236**

Obs*R-squared 1117

- ARCH-LM Test M| 2|

-> ARCH, GRACH &°| 20| M8 7t 05 LtEE RNN, LSTME YO0 = X[ 2.
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Experiment Settings

Hyperparameters Number
hidden state, cell state dimension 10

input sequence length 7
output sequence length 1

epoch 15
Batch size 128
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Fig. 1. KOSPI 200 index.
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 logarithmic return
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Fig. 2. KOSPI 200 index logarithmic return.
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Fig. 3. Log difference in KOSPI 200 index histogram.
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« Results of out-of-sample forecasts with various loss function

Model MAE MSE HMAE HMSE
RNN
LSTM
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- XK= BHO M Test A2 9| loss function Al A

-32%

% Reduction form RNN

B MAE ® M5t mHMAE ™ HMSE
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 Realized volatility forecast results

Table 6
Comparison of out-of-sample forecasts errors over different time horizons for various days-ahead prediction of
volatility: Errors are calculated by HMAE

—— Time series 1 day ahead prediction 14 days ahead prediction 21 days ahead prediction

0391 Training Windows length (days) Windows length {days) Windows length (days)

0.30 4 Prédiction 7 15 22 7 15 22 7 15 22
g DFN 0.6825 06764 06598 07056 06907 06753 07177 07009 06770
T 025 LSTM 0.5559 05289 05186 05617 05331 05270 05889 05514 05474
° W-DFN 0.6651 06410 06363 06850 06673 06504  0.6953 06892  0.6629
> 0201 G-DFN 0.6326 06130 06086 06541 06362 06204 06837 06672 06450
8 E-DFN 0.6111 05878 05700 06346 06122 06080 06524 06323 06282
.'_l‘ 015 W-L5TM 0.5096 0.5040 0.4912 0.5572 0.5139 0.5100 0.5722 0.5508 0.5108
8 G-L5TM 0.5046 0.5001 0.4526 0.551 0.5095 0.4752 0.5629 0.5393 0.5055
- E-L5TM 0.5014 04633 04465 05355 04819 04523 05363 04861 04715
0391 | GW-LSTM 0.4990 04459 04419 05249 04485 04458  0.5331 04485 04472
EW-LSTM 0.4653 04375 04340 04851 04398 04381 04919 04399 04398
0.05 1 GE-LSTM 0.4498 04331 04328 04637 04375 04357 04774 04395 04389
GEW-LSTM 04359 04305 04291 04509 04364 04343 04597 04376 04349

0 500 10‘00 15'00 2(;00 25‘00300033004000
days

« Realized volatility : 22| H[O|E{E 0| &3}
HSd= ALt gk
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Appendix
« Jarque-bera test
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